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(54) RESIST PATTERN FORMING METHOD 

(57)Abstract: 

PURPOSE: To make pattern transfer to an intermediate layer simple and 
highly precise, by a method wherein lower layer resist turning to a flattened 
layer is spread and hard-baked, upper layer resist is spread, an inverted 
pattern is formed, SOG is spread, the SOG is etched back until the upper 
resist is exposed, and the whole part of the upper layer resist is exposed and 
developed. 

CONSTITUTION: After lower layer resist 2 turning to a flattened layer is 
spread on a substrate 1 and hard-baked, upper layer resist is spread. A 
desired inversion pattern is formed by electron beam direct drawing. 
Further, from the upper layer resist, an SOG film 8 is spin-coated. At this 
time, the SOG film 8 on the surface is etched back by dry etching until the 
surface of the unexposed part 7 of the upper resist is exposed. The whole 
surface is exposed to UV rays, and the unexposed part 7 of the upper resist 
is eliminated by developing. Finally the pattern of the SOG 8 formed in the 
above manner is applied to a mask, and the lower layer resist 2 is patterned 
by oxygen anisotropic dry etching* 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the resist pattern formation method. 
[0002] 

[Description of the Prior Art] In recent years, the technology which forms a detailed pattern with a sufficient precision on a 
level difference substrate is demanded with high integration of a semiconductor device, and a multilayer-resist method is in 
one of the technology of the. As the concrete method of this multilayer-resist method, it is indicated by the publication 
"Semiconductor World (refer to a pre journal company, the November, 1987 issue, and p.101 - 105)", for example, and the 
three-layer resist and the two-layer resist are introduced as the main example. 

[0003] Drawing 3 shows an example of the process of the three-layer resist method. First, drawing 3 (a) The thick resist layer 
(lower layer resist) 2 is formed on the substrate 1 which is a ground to carry out micro processing so that it may be shown. A 
resist covers the level difference of a substrate 1, and the thickness is chosen so that it may moreover have only the thickness 
which can be equal to etching of a substrate in all the places of a substrate side. Usually, this lower layer resist 2 applies a 
positive-type photoresist, heats it more than 200 **, and is made. 

[0004] Next, an interlayer 3 is formed by applying for example, an SOG (Spin On Glass) film as a film of a thin silicon oxide 
on this lower layer resist 2. Subsequently, the upper resist 4 for pattern formation is applied on this interlayer 3. Next,_it is 
drawing 3 (b). The upper resist 4 is exposed through the predetermined mask 5 so that it may be shown, the field of the 
exposure section 6 and the field of the unexposed section 7 are formed, the upper resist 4 is developed continuously, and it is 
drawing 3 (c). The field of the exposure section 6 is removed and the resist pattern only by the field of the unexposed section 
7 is formed so that it may be shown. ~~ ~~ 

[0005] Furthermore, drawing 3 (d) This resist pattern is used as a mask and anisotropic etching is given using the etching gas_ 
which mixed for example, CHF3+C2F6+helium for the interlayer 3 so that it may be shown. Next, it is drawing 3 (e), using 
this interlayer's 3 pattern as a mask. Anisotropy dry etching is given using the etching gas mainly concerned with oxygen for 
the thick lower layer resist 2 so that it may be shown. ~ "~ ^ 

[0006] When a pattern is formed by such method, the influence of reflective of the exposure at the time of the pattern 
formation of the upper resist 4 from the level difference and ground of a substrate 1 by the lower layer resist 2 is eased, and 
since the upper resist 4 is made to a thin film, it can form a detailed pattern also on a level difference side further. On the 
other hand, by the two-layer resist method, by giving oxygen-proof dry etching nature to the upper resist, an interlayer's role is 
given and a process is simplified. Besides, in many cases, the silicon content resist is used as an oxygen-proof dry etching 
nature resist of a layer. The silicon which this silicon content resist oxidizes by oxygen under the conditions of oxygen dry 
etching, and is contained in it turns into a silicon oxide, and is a wrap about a resist front face. Since this silicon-oxide film 
has the large etching resistance by oxygen, it no longer ********** s any m0 re and a resist layer plays a role of a mask of 
etching. 
[0007] 

[Problem(s) to be Solved by the Invention] However, it is very difficult to find the etching conditions which brought about the 
so-called increase of a critical-dimension loss (it is called a below Critical Dimension Loss; CD loss), and aggravation of the 
homogeneity within a field, and controlled all of these troubles by the above-mentioned three-layer resist method since the dry 
developing-negatives method would be used twice depending on etching conditions. Moreover, the number of processes 
increased, and cost started, or there was also a problem that the yield fell. 

[0008] It is difficult for there to be no resist material with high resolution, and to obtain a detailed pattern with a sufficient 
precision on the other hand, in order to use the resin which made silicon contain so that oxygen dry etching resistance may be 
given to the upper resist by the two-layer resist method, this invention is made in order to solve the technical problem which 
the above conventional technology has, and it offers the resist pattern formation method simple and highly precise moreover, 
without using dry development for the pattern imprint to an interlayer - it aims at things 
[0009] 

[Means for Solving the Problem] The process which carries out a postbake after this invention's applying the lower layer 
resist used as a flattening layer in the resist process which used the multilayer-resist method, The process which appliesjhe 
upper resist and forms the reverse pattern of an actual pattern, It is the resist pattern formation method characterized by 
performing the process which applies SOG, the process which carries out etchback until the aforementioned upper resist 
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exposes this SOG, and the process which exposes the aforementioned upper resist completely and removes the 
aforementioned upper resist by development one by one. 

[0010] In addition, using a negative resist as the aforementioned upper resist, a reverse pattern is formed and it may be made 

to cany out by removing an SOG application and the account negative resist of etchback back to front. 

[0011] 

[For ** ] According to this invention, it can carry out without the pattern imprint to an SOG interlayer **+*******i n g j and 
this protects increase of a CD loss, and aggravation of the homogeneity within a field, and it becomes possible to process an 
interlayer with a sufficient precision. Moreover, since the usual resist which does not contain silicon can be used for the upper 
resist, it is also possible to obtain a highly precise pattern. Furthermore, in a positive resist, it is possible conventionally by 
using a reversal mask at the time of the upper resist formation to perform formation of the difficult detailed contact hole etc. 
easily. 
[0012] 

[Example] Below, the example of this invention is explained. 

[Example 1] Drawing 1 is process drawing showing the 1st example of this invention, and shows the example which uses an 
electron beam for exposure light and exposes a desired reverse pattern. First, drawing 1 (a) It is for example, a novolak 
system resist (tradename; OFPR- 800) by TOKYO OHKA KOGYO CO., LTD. as a lower layer resist 2 used as a flattening 
layer on the substrate 1 to carry out micro processing so that it may be shown. 1 micrometer It applies by the thickness of a 
grade. Drawing 1 (b) Drawing 1 after performing 200 ** and the postbake for 3 minutes on a hot plate 10 so that it may be 
shown (c) It is for example, an electron beam resist (tradename; OEBR- 1000) by TOKYO OHKA KOGYO CO., LTD. as an 
upper resist 4 so that it may be shown 0.4 mum It applies. Subsequently, drawing 1 (d) It is drawing 1 (e) by electron beam 
direct writing so that it may be shown. The reverse pattern of a request [ like ] is formed. 
^^0013] Furthermore, drawing 1 (f) It is for example, organic [ by TOKYO OHKA KOGYO CO., LTD. / SOG ] (tradename; 
OCD T-7 6000- R) as an upper shell SOG film 8 of the upper resist 4 so that it may be shown. A spi n coat is carried out to the 
thickness of 4000A. In order to remove the SOG film which remained in the resist front face at this time, it is drawing 1 (g). 
Etchback i s carried out by the dry etching of the mixed gas of CHF3+C2F6+helium until the front face of the unexposed 
lection 7 of the upper resist 4 exposes the surface SOG film 8 so that it may be shown. 

[0014] Next, drawing 1 (h) The deepUV light of 200 - 350 nm is completely exposed so that it may be shown, and it is 
drawing 1 (i). Development removes the unexposed section 7 of the upper resist 4 so that it may be shown. Patterning of the 
lower layer resist 2 is carried out by oxygen anisotropy dry etching by using as a mask the pattern of SOG8 which carried out 
in this way and was formed in the last, and it is drawing 1 (j). It changes into the state which shows. 
[Example 2] The example which uses i line for exposure light and next uses a negative resist is explained with reference to 
drawing 2 . 

[0015] It is for example, a die resist for novolak system i lines by TOKYO OHKA KOGYO CO., LTD. (tradename; 
TSMR-CR 50il0) as a lower layer resist 2 which is a flattening layer on the substrate 1 to carry out micro processing. 1 
micrometer A grade application is carried out ( drawing 2 (a)). At this time, the die resist for i lines was used, because 
absorption of i line was large. BEKU [ this lower layer resist 2 / the temperature more than 230 ** ] more than for 3 minutes 
on a hot plate 10 ( drawing 2 (b)). It is for example, i line negative resist (tradename; THMR-iN200) by TOKYO OHKA 
KOGYO CO., LTD. as an upper resist 4 after awaking the lower layer resist 2 in ordinary temperature. 0.4 mum It applies ( 
drawing 2 (c)). The reverse pattern of a request pattern is formed by exposure by i line, and development ( drawing 2 (d) and 
drawing 2 (e).). 

[0016] In this way, on the pattern of the formed upper resist 4, it is drawing 2 (f). It is organic [ by TOKYO OHKA KOGYO 
CO., LTD. / SOG ] (tradename; OCD T-7 6000- R) as SOG8 so that it may be shown. It applies to the thickness of 4000A. In 
order to remove the SOG film which remained in the resist front face at this time, it is drawing 2 (g). Etchback is carried out ] 
by the dry etching of the mixed gas of CHF3+C2F6+helium until the upper resist front face exposes a surface ; SOG layer so" I 
that it may be shown. Next, drawing 2 (h) Ablation 502A by TOKYO OHKA KOGYO CO., LTD. removes the exposup;. ^ 
section 6 of the upper resist 4 so that it may be shown. Thus, patterning of the lower layer resist 2 is carried out by oxygen 
anisotropy dry etching by using the pattern of formed SOG8 as a mask, and it is drawing 2 (i). It changes into the state which 
shows. 

[0017] In the above-mentioned example, although explained having used the electron ray beam or i line as an exposure light, 
this invention is not restricted to this, and as long as it is the light source which resists, such as an X-ray or ArF, KrF, and g 
line, expose, it may use anything. Moreover, without using anything and restricting to a negative resist, if the light source to 
be used is suited, the reverse pattern of a pattern which wishes a positive resist by using a reversal mask is formed, and you 
may make it use about the upper resist. 
^ - % [0018] Furthermore, about a lower layer resist, if it is a resin with dry etching-proof nature when using an electron ray beam 
or an X-ray for the light source, it is good anything, in addition, i line, g line, or KrF etc. ~ when using UV light, it is 
desirable for the exposure absorption of light besides dry etching-proof nature to use a certain thing enough Moreover, about 
SOG, it is optimal to use organic [ which was shown by a thing without the need for an elevated-temperature cure, for 
example, the above-mentioned example, / SOG ]. 
[0019] 

[Effect of the Invention] As explained above, according to this invention, it can form, without needing SOG processing 
according the oxygen-proof dry etching mask of the lower layer resist in the multilayer-resist process method to dry 
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development. Therefore, increase of a CD loss and aggravation of the homogeneity within a field are prevented, and it makes 
it possible to realize highly precise resist pattern formation. Moreover, since the usual resist which does not contain silicon 
can be used for the upper resist, it is also possible to obtain a highly precise pattern and industrial worth of this invention is 
very high. 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The resist pattern-formation method characterized by to perform the process which carries out a postbake after 
applying the lower layer resist used as a flattening layer in the resist process using the multilayer-resist method, the process 
which applies the upper resist and form the reverse pattern of an actual pattern, the process which apply SOG, the process 
which carry out etchback until the aforementioned upper resist exposes this SOG, and the process which expose the 
aforementioned upper resist completely and remove the aforementioned upper resist by development one by one. 
[Claim 2] The resist pattern formation method according to claim 1 characterized by carrying out by forming a reverse pattern 
and removing an SOG application and the account negative resist of etchback back to front, using a negative resist as the 
aforementioned upper resist. 



[Translation done.] 
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